Supporting Information Available
The Supporting Information is divided into 5 parts. The first part provides all force field parameters necessary to run simulations with the developed polarizable force field. Tables S1 to S6 provide the parameters for the different M-MOF-74 frameworks. In Figure S1 , a representation of all considered interaction sites of M-MOF-74 with labels is provided. Table   S7 contains the force field parameters for CO 2 . In the second part, the summary of the grid search is provided for all considered frameworks ( Figure S2 to Figure S7 ). Subsequently, the energy paths for the determined force field parameters are shown for all interaction sites and all M-MOF-74 frameworks ( Figure S8 to Figure S13 ). In Figure S14 and Figure S15 , the energy paths for the optimal force field parameters with scaled charges are shown for Mg-MOF-74 and Mn-MOF-74, respectively. Finally, the energy path for Mn-MOF-74 is shown again for the optimal parameters if charges are scaled and the Oa path is not considered in the grid search ( Figure S16 ).
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Force field parameters Table S1 : Force field parameters for Co-MOF-74. The charges are taken from previous studies S1-S3 . The framework is considered to be rigid. Figure S1 : (a) Labeling of the interaction sites and (b) the framework of Mg-MOF-74. Magnesium, carbon, oxygen, and hydrogen are depicted in green, gray, red, and white, respectively. Table S4 scaled by 0.9) and without considering the Oa paths in the evaluation of the objective function. Additionally, the different contributions of the molecular simulation energy are shown: Lennard-Jones, static electrostatics, and polarization. S28
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